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(mpoduib)
dopma o0yueHus Ounas
Kadenpa-pazpabdot ABTOMAaTHU3UPOBAHHBIX CUCTEM 00paOOTKU MH(BOPMAIHH
YUK U YIIPaBIICHUS
Brimyckaromas ABTOMAaTHU3UPOBAHHBIX CUCTEM 00paOOTKH MH(pOPMALIH
Kadenapa U yNpaBJeHUs
Tunosvie 3a0anus 01 KOHMPOILHOU pAOOMbL:
1. Jlns pemieHUs] ypaBHEHHS
x> +2x-3=0

Ha oTpeske [-1; 2] ucmoap3yeTcss METOA TUXOTOMHUH. BeInonHaeTcs TpeTHii miar. Kakoil 3 yka3aHHBEIX HHTEPBAJIOB
OyIeT conmepkaTtb KOPEHb?

a) [0; 2];

6) [0.5; 2],

8) [0.875; 1.25];

2) [0.9; 1.25];

0) [0.5; 1.25].

2. OmnpenenuTh 0TPE30K, Ha KOTOPOM YpaBHEHUE
x* —=5sinx =0

HMEET XOTsI OBl OJTUH KOPEHB?

VZ
a — , T},
2

0) [0.1; ﬂ]'
5L
8) [2.5; nl;
) [~ 16]
2) [—; 1.6];
2
0) ypasHeHue KopHell He umeenm.

3. Kakoii mMeron pemieHHsi HEJIMHEHHBIX ypaBHEHHH HanOoJiee YyBCTBHUTEIECH K BHIOOPY Ha4YaJIbHOTO
npuOIMKeHHs (C TOYKHU 3pEeHHS CKOPOCTH CXOAUMOCTH)?
a) Hetomona,
6) ouxomomuu,
8) umepayuii;
2) 3etidens
0) xopo.
4. Vpasuenue f(x)=0 B Merone uTepauuii NpUBOAMTCS K BUAYy X = (D(X) . Kakoe ycnoBue momxHO

BBIIOHATBCSA JUIs (YHKIIUU (D(X) ?

o) (X)p"(X)>0;
6) max|e'(x)| <1;



s max|e"(x)| <1;
2 p(X)¢"(x) <0;

0) Hem 8epHo20 omeema.
5. Ha kakoM W3 yKa3aHHbIX WHTEPBAJIOB BO3MOXKHO MpHUMEHEHHE MeToia HBIOTOHA Ui pelieHus
ypaBHEHUS
x*—x?—-25x+2=02
a) [5, 6],
0) [2, 3],
6) [-3,-11;
2) [-2.1,-1.2];
0) HU HA OOHOM U3 YKA3AHHBIX UHMEPBANOS.

6. IlycTh mpUMeEHEH OJUH IlIar METOJIa XOP/I JJIsl PEIICHUs] HEJIMHEHHOTO YpaBHEHUS
4 3 2
X" +Xx*—-2x*-10x-2=0
Ha oTpeske [2; 3]. Kakoit uHTepBa Moxy4uM JJis JadbHENIero moucka KopHs?
a) [2.48; 3];
6) [2.09; 3],
8) [2;2.09];
2) [2; 2.5];
7. JaHbI CaenyIOLUE IATY AITOPUTMA PELIECHUS CUCTEM HEIVHENHBIX YPAaBHEHUN METOIOM IIPOCTBIX
WTeparuii:

(k+1) _ K)y.
1) X* =p(x™);
2) k:=0 (Homep ureparun);
3) ecmm Hx(kﬂ) —x® H < &, TO KOpEHb Xx* ynave ki=k+1 u BemonnuTs warw 1, 3;

4) BbIOpaTh HAYATBHOE MPHOIMIKCHUE x©.

BoiOpath npaBUIIbHYIO TOCIEA0BATEILHOCTD X PEATH3AIINH.
a)1),2),3),4);
6)4),3),2),1);
6)4),2),1),3);
2)4),3),1),2).
8. Vparuenne f(X)=0 pemaercs meromom HeioTona. Kakas u3 HuKenpuBeAEHHBIX (DOPMYJ SBISETCS
NpaBUILHON?

X —X

=X, — kL f(X,);
! ‘ f(Xk)_ f(Xk—l) ( k)
0) X1 =P(X);

_ X))

a) X

6) Xk+1=Xk f’(X )’
k
) a+bh
2 b =—.
k+1 2

9. U3 HmwxenpuseneHHbIX (OpMys BBIOpAaTh Ty, KOTOpas COOTBETCTBYET HTEPALMOHHOMY IIPOLECCY
BBIYHCJICHHUSA KOPHS ypaBHEHUS

x*+3x*-1=0
METOIOM IIPOCTOM UTepanuu st uaTepsana [-3; -2].
1
a) Xnn =——3;
?
6) X, =+(1-3x2)/3;
1
6) Xon = —— 2:

n

2) Xn+l = V(l_X:)/B



10. [Inst HeMuHEHHOr0 YpaBHEHUS
X’ —x*-16x+4=0
OTIPEJICIUTh OTPE3KH, COEPIKAIIKE TOJIBKO OJAUH KOPEHb.
a) [-4;-2], [-1; 8];
0) [-4; -2], [-2; 8/3], [4; 5];

6) [-2; 10];

2) [-3; _2]1 [-2;-1]1 [2’ 4];

0) [-4; 8].

11. Cucrema MUHEHHBIX aareOpandeckux ypaBHeHuit AX=b, rae
3 1 00 4
|1 3 10|, |5
0 15 3 1 5,5
O 0 1 2 3
pEIIaeTCs METO/IOM CKAIIIPHOM MPOTOHKH Xi=aiXi+1+fi. UeMy paBHbI kK03 puiueHTs! 0 ,B17?

a) o1=3,/1=1

5) 1= 3,ﬁ1=4

6) 1= -],ﬁ1=4

2) aa=-1/3,1=4/3
0) an=-1/3,p1=-4/3
12. Kakoil w3 TPHUBEACHHBIX HIDKE METOJOB HaWOOJIee IMOAXOMMUT IS PEHICHUS CHUCTEMBI JTHHEHHBIX

12 -6 76 1
. 3 7 1 2
anreGpandeckux ypapHenuil Ax=b, rie A= cond(A)=15.73
5 -3 7 -6
6 5 -9 7
a) memoo 8paiyerull
6) memoo I'aycca
8) Memoo K8AOPAMHbIX KOpHell
2) Memoo CKAAPHOU NPOSOHKU
0) npasuibHo20 omeema Hem
13. lana matpuna:
10 -1 3
A=13 2 -2
4 -7 5
Yemy pasna Hopma || Al ?
a) 16,
6) 12;
8) 14;
2)17;
0) Hem NPasuUILHO20 OMEemd.
14. Jlana matpuna A:
-1 1 -1 -1
1 2 0 O
A= :
1 0 0 -1
1 1 1 1

Kakosa Oyner marpuna U nocie BeimonHenus: LU — paznoxenus marpuist A?



-11 -1 -1 -11 -1 -1
0 3 -1 -1 3 -1 -1
a) U= ; 6) U= ;
0 -067 -167 0 -033 -1.67
0 0 O 1 0 0 -1
-11 -1 -1 -11 -1 -1
0 3 -1 -1 3 1 -1
8) U= ; 2) U= ;
0 0 -067 -167 0 -067 -167
0 0 O -1 0 0 O -1

0) neso3modicho svinonnums LU-paznoocenue mampuyot A.
15. Beruucnenue onpenenurens LU-¢pakTopu3oBaHHON MaTpULbl A, rae

A=(ai), 1 =1,..,n,j=1,..n,
0, i<]j, 0, i>],
. U .
L: 1, |:J y uij’ ISJ!
L, 1>,
OCYLIECTBIIACTCS KaK....
a) detA=ayiaz..am ;
5) detA=u11u22...unn;

6) detA:|11|22... Inn;
2) 6EPHO20 omeema Hem.

16. Pemenne CJIAY Ax=b meTonoM KBagpaTHBIX KOPHEH COCTOUT M3 CIEAYIOIMX DTAIOB:

a) 1) npeocmasumo A=LU;
2) natimu mampuywt L, U;
3) us cucmemor Ly=b onpeoerums y;
4) uz cucmemor Ux=y onpederums X.

6) 1) npeocmasums A=U"U;
2) onpedenums mampuyer U, UT;
3) uz cucmemwvr U'y=Db onpederums y;
4)u3z cucmemvr Ux=y onpedeaums X.

8) 1) ma nepsom smane uz mampuysvl A nOAYUUMb BEPXHIOID MPEY2ONbHYI0O MAMPUYY C
COUHUYHBIMU OUALOHATILHBIMU DNIEMEHMAMU,
2) Ha 6MOpoM 3mane, UCNONb3Y5 NOLYYEHHYIO MAMPUYY, ORPEOeTUMD X.

2) Hem epHO20 Omeema.

17. lana cuctema JMHEHHBIX areOpandeckux ypaBHeHud AX=D ¢ marpureii

-11 -1 1

1 2 0 O
A= :

1 1 0 -1

1 1 1 1

Vkaxkure Bua Matpuipl C mociie BBIMOIHEHHS psiMoro xona Merona ["aycca (Ax=b npeodpasyercs B Cx=y).



1 -1 1 -1 -11 -1 1

. |0 1 -1/3 1/3 1 -1/3 -1/3
a) N= ; 6) C= ;
0 O 1 5 0 0 1 5
0 O 0 1 0 0 O 1
-11 -1 1 -11 -1 1
0O 1 -1/3 1/3 0O 1 -1/3 1/3
8) C= ; 2) C= ;
0 O 1 1 0 0 1 0.5
0 O 0 1 0 O 0 1

0) o5 Oannou cucmemuvl memoo I aycca ne npumeHum.
18. Kakoe 13 HMKENPUBEACHHBIX BBIPAKEHUH XapaKTepu3yeT TPYA0eMKOCTh MeToja ["aycca perreHus
CIIAY?

a) ~n’3;
6) ~n’2;
6 =N,

2) ~4n3.

3mech N - YUCIIO YPaBHEHUN CUCTEMBI.

Tunoevie B0ONPOCHL K IK3AMEH) .

1. ITpubmmxennasie yucia. UcTouHMKN 1 Ki1accuPUKaIus MOrpemnrHOCTH.

2. [TpaBuia mpuOIMKEHHBIX BBIYMCICHUN U OL[EHKA MTOTPEITHOCTH MPH
BBIYHCIICHUSIX.

3. lecsaTuHas 3anuch NpUOIMKEHHBIX Yyucell. 3HavaIas udpa.

KonnyecTBo BEpHBIX 3HAKOB.

4. Ob6paTHas 3a7a4ya TEOPUH MOTPEITHOCTH.

5. Pemienue CJIAY metonom ["aycca.

6. Pemienne CJIAY metonom 'aycca ¢ mocTon0110BEIM BEIOOPOM TIaBHOTO
3JIEMEHTA.

7. O0yCnOBIEHHOCTb JTUHEHHBIX aJreOpandecKux CUCTEM.

8. Ilpumenenue metona ['aycca K BBIYMCIIEHUIO ONpeAeTUTeNIel U 00paleHUI0 MaTpuLI.
9. LU-pa3nosxxeHre MaTpuil.

10. Meton npoctsix utepanuii pemenus CJIAY.

11. Metoz SxoGwu.

12. Meton 3eiinens.

13. Metoap! pelieH!s] HEMMHENHBIX CKAJIAPHBIX ypaBHEHU. Jlokann3anus KopHe.
14. Tunel cXOAMMOCTH UTEPALITMOHHBIX MTOCIIETOBATEIBHOCTEM.

15. Meroa nuxoromuu. Metoa xop/.

16. Pemienue ckansipHbIX YpPaBHEHU METOIOM MPOCTHIX UTEpalMid. 3aja4a O HEMOABUKHON TOYKE.
17. TlonuHOMUaNbHast MHTEPIIOJISALKS. 3a/1a4a U CIIOCOOBI anmpoOKCUMAIK (yHKITHA.
18. OneHka MOTrpenrHOCTH HHTEPTIOIAIMOHHOM hopmyIsl Jlarpanika.

19. Yucnennoe unrerpupoBanue. KBagapatypHsie popMyibl MPsIMOYTOJIbHUKOB.

20. OneHka NOrpenHoCTH YUCIEHHOTO HHTETPUPOBAHUSL.

21. CemeiicTBO KBaJpaTypHbIX (popmys HeroToHa.

22. Yucnennoe nuddepennupopanue. @opMynsl YUCIeHHOTO audhepeHInpoBaHMs.

Tunosvle memul peghepamog:

1. YucneHHble METO/BI B IPUKIAIHON MaTEMaTUKE U €CTECTBEHHBIX HayKaX. DJeMeHTapHasi TEOpHUsI
MOTPELIHOCTH.



w

10.

VYpaBHEHHE ¢ OJHUM HEU3BECTHBIM, UCCIICIOBAaHUE U OTIeJICHUE KOpHEH. JluxoTroMus. MeTo mpoCThixX
uteparuii. [Iponecc Dittkena. Meton HeroTona u ero mogudukanuu. Meton napadod.

Cucrembl HEJTMHEWHBIX YPaBHEHUH, METO] POCTHIX UTEpauuii u meto HproToHa.

besycnoBnast MuHuMU3anus GyHKIIMA OAHOM IMepeMeHHON. MeTo bl 30510TOTO ceueHus, HpioToHa,
napabout.

besycnoBHass MuHUMU3anus GyHKIUA HECKOJIBKUX MMEpEeMEHHBIX. THUIbl penbedoB. MeTos
MOKOOPIMHATHOTO, TPAJUEHTHOTO M HAMCKOPEHIIIEro CIIycKa.

BrruncnuTenbHble 3a1a4u TMHEHHON anredpsl, kKiiaccuuKalyus METOI0B ¥ 00JIaCTH UX TPUMEHEHUS.
BoruncnutenbHas 00yclIOBIEHHOCTh U €€ olieHKa. [IpsiMble MeTO1bl pelIeHNs CUCTEM JIMHEHHBIX
ypaBHeHuid. Meton ["aycca u ero Mogudukaium.

LU-paznoxenne u ero npumenenue s pernernst CJIAY, BEIYUCICHUS OTPESIUTENCH U 00paTHBIX
Matpuil. MeTo KBaIpaTHbIX KOPHEH.

Urepanmonnsie Mmetosl pemenuss CJIAY. Metoabr Sko0u u 3eitaens, ux cxoaumMocTb. MeTobl
penakcanuu. Metozsl pemenust CJIAY, ocHoBaHHbIE HA MUHUMU3ALMK KBAaIpaTUYHOTO (DYHKIIMOHAIIA.
AnreOpanueckas mpodiiemMa coOCTBeHHBIX 3HaYeHH. MeTon JlanuneBckoro. MeTox HHTEPIIOJISIIHH.
Merton Bpamenus Skoowu.

WuTepnionsuus. Muorounens! Jlarpanxka u HetoToHa. OnieHKa NOrpenHoCTH MHOTOYWIEHHON
uHTepnonauud. MHorounens! YeObleBa, MUHUMU3ALIMS TOTPEIIHOCTH HHTEPIIONSIIMY Ha
4eOBIIIIeBCKOM HAOOPE Y37I0B.



